Frolmi the observations of Bergstrand (1) and others (2, 3, 4) it has become an established fact that some cases of chronic renal insufficiency are accompanied by enlargement of the parathyroid glands. The condition was well exemplified by a case recently studied at the Massachusetts General Hospital in which chronic glomerular nephritis had existed for more than twenty years, and in which necropsy revealed tremendous enlargement of all parathyroid glands (5).
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The question as to the cause of the parathyroid enlargement arises. It was suggested by Albright, Baird, Cope and Bloomberg (6) that the phosphate retention in chronic renal insufficiency might be the determining factor. When the blood phosphate level is raised by intravenous phosphate administration, hypocalcemia and tetany ensue (7). It seemed not unlikely that either hyperphosphatemia or the resulting hypocalcemia might be a stimulus to parathyroid hyperplasia. The present investigations were undertaken to determine the effect of administration of parenteral phosphate on the parathyroid glands of rabbits.
METHOD
The animiial selected was the rabbit because the veins are easily accessible, and the inferior parathyroids are readily identifiable. These rabbits were fed the ordinary laboratory diet of oats, carrots, and hay. Most of the animals had been used from one to several weeks previously for the Friedmiian modification of the Aschheim-Zondek test (8) The superior pair were disregarded because they are usually small and are buried within the substance of the thyroid gland. Tables I and II There were 19 rabbits in each series which would seem to be enough to permit of valid conclusions. The average weight of the animals was approximately 2 kilograms. Normally there is no correlation between the weight of the animal and the combined weight of the inferior parathyroids.
RESULTS
The glands of the injected group averaged more than 50 per cent heavier than those of the control animals, and this figure would be considerably higher if only those animals injected over three weeks were included. The heaviest glands in the experimental group weighed about twice the maximum observed in the control group.
HISTOLOGICAL STUDIES
Microscopic studies of the glands leave no doubt as to the effect of the phosphate injections on the parathyroids of the experimental group. The slides of both the control and experimental animals were mixed together and one of us (B. C.) was able to differentiate between the two groups in 80 per cent of the cases. Difficulty in recognizing hyperplasia was encountered in only a few cases-those injected for 7 to 8 days. The rabbit injected for one day (Number 710) showed definite hyperplasia in three-fourths of the gland; Number 738, injected for two days, showed generalized hyperplasia.
The normal rabbit parathyroid (Figure 1 ) is composed predominately of chief cells very loosely grouped together. The intervening stroma gives the impression of being slightly edematous and quite vascular. There is no definite architecture although in some places there is a slight tendency to pseudo-acinar arrangement around small blood vessels. The striking feature to keep in mind is the looseness of structure and the relative nonapposition or non-contiguity of cells. In addition, there are occasional single oxyphil cells.
In sharp contrast the parathyroid gland in the experimental group (Figure 2) shows a definite increase in the number of chief cells. The loose architecture has disappeared. The edematous appearing non-cellular areas are filled in with apparently newly formed parathyroid cells. The blood vessel walls, except for the large vessels, have been compressed by this increased cellularity so that they appear as narrow channels, and all tendency to acinar arrangement has been obliterated. The appearance is that of a very densely packed mass of cells. Measurements of the size of the cells show practically no increase over the normal, so the process is one of hyperplasia rather than hypertrophy. A very occasional mitotic figure is seen and almost no oxyphil cells are found.
Microscopic and x-ray examination of the bones shows no difference between the two groups, and there is no evidence of a rachitic process that might produce a secondary parathyroid hyperplasia. The kidneys and other organs appeared normal. 
